Fork. The southeastern part of the area is a bench (Rexburg Bench)~ chiefly on silicic and basaltic volcanic rocks, which rises gradually to mountain peaks southeast of the area.
l'he basalt, and the sand and gravel under the alluvial plains at'e good aquifers and yield large amounts of water with small drawdowns.
The silicic volcanic rocks and the interbedded ash, pyroclastics, and sedimentary deposits generally yield much less water than the basalt and alluvium. to join the regional ground-water body beneath the alluvial plain.
The regional water table · is below the level of the streams in the a:.r~a and ground water in the main aquifer, therefore, is not tributary to the streams. Recharge to the regional water table is estimated to average 725,000 acre-feet annually.
Pumping from the regional ground-water reservoir for irrigation or other uses would have no effect on streamflow or surface-water rights within the study area. However, depletion of the underflow would eventually reduce the inflow to American Falls Reservo:itr unless the depletion was offset by additional recharge. Mansfield (1920) tc,,mpiled a reconnaissance geologic map of the area~ Kirkham (1927) rner1ti.on$d the volcanic rocks southeast of Rexburg and Stearns, CrandaU. 9 and Steward (1938) and Stearns, Bryan, and Crandall (1939) w.apped the volcanic rocks west of Henrys Fork. Most of these studies we.:r.<e 1.rned in compiling the part of the geologic map of Idaho that ccnrelt's the area of this :report (Ross and Forrester, 1947, 1958 EXFLANATIOI'J -: c -- Much of the precipitation in the mountains and at the higher elevations~ which comprise the headwaters areas of the perennial streamsv is in the form of snow. Monthly precipitation at Ashton and Sugar City is shown in figure 4 . The months of December, January, February, and June have above average prec:i.pitation; April, and July-October have below aver.age pxecipitation; the other months are near average.
The frost-free growing season ranges from about 105 days on the alluvial lowlands to about 95 days on the benchlands. by sparse native vegetation, in an area where the annual precipitation varies from 11 to 17 inches, ranges from 6 to 9 inches per year.
The higher value probably applies to the lower Teton basin where there is a scattered growth of juniper trees on the benchlands that have not been cleared for cultivation. Juniper trees require more moisture than that which will support a growth of sagebrush and native grasses.
Net consumptive use by vegetation on irrigated land, including precipitation during the growing season, has been estimated to range from about 20 inches for alfalfa to about 11 inches for truck crops (Jensen and Criddle, 1952, p. 12) . Simons (1953, p. 62 The well-numbering system used by the Geological Survey indicates the locations of wells within the official rectangular subdivisions of the public lands, with reference to the Boise base line and meridian.
The first two segments of a number designate the township and range.
The third segment gives the section number, followed by two letters and a numeral, which indicate the quarter section, the 40-acre tract, and the serial number of the well within the tract, respectively.
Quarter sections are lettered a, b, c, and din counterclockwise order, from the northeast quarter of each section ( fig. 4a ). Within the quarter sections, 40-acre tracts are lettered in the same manner.
Well 5N-40E-12cdl is in the SEtSW~ sec. 12, T. 5 N., R. 40 E., and is the well first visited in that tract. • • • . . ,'t-• . . Water levels in irrigation wells 2 to 3.5 miles north of the drunsite st.and at about 5 9 000 feet in the wells farthest from the river, and at 4~865 (in well 7N=41E=24dcl) to 4,900 feet in the wells nearest the ri.ver. These wells were drilled from 235 to 640 feet below the £1\,? :
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.,Im , ; : /.,,., generally yield large quantities of water to wells. Calculations using specific capacity data from irrigation wells suggest that coefficients of transmissibility range from about 15 9 000 to 4 million gpd per foot.
These coefficients must be used with caution because most of the specific capacity information is from wells that were pumped at several rates for a total time of from only 2 to 4 hours. Nevertheless general conclusions can be made from the data.
In general, wells in the southe~st quarter of T. 6 N., R. 40 E., have the highest yi.el'ds with least drawdown; that is, wells in this part of the Rexburg Bench have the largest specific capacities which indicate that the coefficient of transmissibility of the silicic volcanic rock3 is higher here up to 4 million gpd per foot than it is in other places where exploration for ground water has occur~ed. Specific capacities of more than 2,000 gpm per foot of drawdown have been measured in wells 6N~40E=23bbl and 6N~40E-26aal.
Northeast and southwest of the southeast quarter of T. 6 N., R.-40 E., specific capacities are much smaller and the coefficient of t:ra.n.smissibility of the s:ilicic volcanic rocks probably ranges between 15,000 and 250,000 gpd per foot. However, tests on some of the·wells just east of Rexburg indicate coefficients of transmissibility in the range from 100,000 to 400,000 gpd per foot. In the uplan.ds northeast of Newdale and extending toward Ashton 9 wells drilled for irrigation have not been very successful. North of Falls River and in the Ashton area, irrigation and public=supply wells obtain relatively small amounts of water from silicic volcanic rocks because the rocks have a very low permeability.
Wells just south of Rexburg in basalt of the Snake River Group have specific capacities which indicate coefficients of transmissi= bility of 500,000 to 1,000,000 gpd per foot. With the excepti.on of the Ashton area (seep. 39) and the area just south of Rexburg, the basalt of the Snake River Group in the Rexburg Bench and other upland areas is not known to contain significant quantities of water.
Pumping of ground water from silicic volcanic rocks beneath the Rexburg Bench has caused no significant decline in water levels. Total pumpage in 1962 is estimated to be 25,000 acre-feet.
The silicic volcanic rocks of the Rexburg Bench are recharged from precipitation on the area of outcrop principally at higher elevations and by seepage from streams along the northwest flank of the Big Hole Mountains. The area contributing recharge to this unit is roughly 300 square miles or about 200,000 acres. According to the relationship between water yield (all water leaving a basin by surface or underground flow) and average annual precipitation given in the report by Mundorf£, Crosthwai~e, and Kilburn (1964 9 fig. 7 losses from irrigation will more than offset ground-water depletion and cause a rise in the water table.
If the surface-and ground-water relationships are as postulated, pumping generally will not affect streamflow within the Rexburg Bench.
However, part of the water in the aquifer discharges into the reach of the Snake River from Blackfoot to American Falls. Depletion of ground water by pumping will be reflected by a reduction of inflow in that reach unless seepage from applied surface water increases s'ufficiently to offset the depletion. Additional seepage could be obtained either by artificial recharge or by irrigating additional land with surface water, or by both methods.
Ashton Area 39
Some ground water can be pumped from the basalt aquifer in the area around Ashton and Marysville and in an area extending a few miles southwestward from Ashton. Sparse data about water levels and geology suggest that the water in the basalt is perched upon the underlying silicic volcanic rocks. Many swampy areas, seeps, and springs dis= charge into natural channels which drain to Henrys Fork. Some of the land is waterlogged. Pumping could alleviate some drainage problems and, at the same time, provide supplemental water.
Well data indicate that a satisfactory ground-water supply is not available for irrigation in the remainder of the Ashton area of the Fremont-Madison Irrigation District.
The quantities of ground water that can be pumped for supplemental irrigation cannot be estimated satisfactorily until further work is done ln the area. Pumping of supplemental ground water will deplete the flow of Henrys Fork to the extent that the supplemental water is consumed by evapotranspiration, because the perched water that would be pumped is tributary to Henrys Fork.
Falls River
A brief examination was made of the Falls River drainage from east of Chester to the Idaho State line. Nothing was found to suggest that a significant amount of ground water could be developed for irrigation. It is estimated that. downward leakage of the perched water contributes 550,000 acre-feet annually to the regional water table and the perched water and irrigation return flows contribute an estimated 325,000
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acre-feet annually to streamflow. In the Ashton part of the irrigation district, perched water lies at shallow depth in basalt. Some of the perched water may percolate downward to the,· re~ional water This withdrawal caused no significant lowering of the water table.
Ground-water pumping generally will not affect streamflow within the Rexburg Bench. However, depletion by ground-water pumping will be reflected by a reduction in di.scharge of the regional ground-water body many miles downstream from the lower Henrys Fork region.
In the Ashton area, some water can be pumped from the basalt aquifer. Pumping from this aquifer would deplete the flow of Henrys Fork to the e..xtent that the water pumped is consumed by evapotranspiration.
There is no evidence to indicate that a significant amount of ground water can be developed in the Falls River area for irrigation.
